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7KLVSDSHUH[SORUHVWKHSURFHVVRIJRLQJEDFNLQTXDOLWDWLYHORQJLWXGLQDOUHVHDUFK4/5WR
JDWKHUODWHUDFFRXQWVRIXQIROGLQJSHUVRQDOH[SHULHQFHV7KHGHVLJQRILQWHUYLHZEDVHG4/5
LVXVXDOO\SUHPLVHGRQFROOHFWLQJGDWDRYHUWLPHDURXQGDQXQIROGLQJH[SHULHQFHRUHYHQW
7KLVGHVLJQIDFLOLWDWHVWKHHVWDEOLVKPHQWRIDQRQJRLQJUHVHDUFKUHODWLRQVKLSDQGµUDSSRUW¶
DQGWKHDFFHVVLQJRIIOXLGDQGWLPHVHQVLWLYHDFFRXQWVRILQGLYLGXDOH[SHULHQFHVOHDGLQJWR
PRUHQXDQFHGXQGHUVWDQGLQJVRIWHPSRUDOVXEMHFWLYLWLHV+RZHYHULQSUDFWLFHPDLQWDLQLQJD
VDPSOHLQ4/UHVHDUFKZKLFKPD\VSDQDQXPEHURI\HDUVFDQEHFKDOOHQJLQJDQGWKH
SURFHVVRIJRLQJEDFNFRPSOLFDWHG7KLVSDSHUUHIOHFWVRQLVVXHVDQGUHVSRQVLELOLWLHVZKLFK
FDQDULVHZKHQUHVHDUFKHUVWU\WRDFFHVVDQGJREDFNWRSDUWLFLSDQWVHVSHFLDOO\ZKHUH
H[SHULHQFHVRQFHRSWLPLVWLFDOO\QDUUDWHGDQGIXWXUHRULHQWHGKDYHXQIROGHGLQXQSODQQHGDQG
SHUVRQDOO\XQZHOFRPHZD\V8VLQJUHVHDUFKHUH[SHULHQFHVDQGWKHGDWDIURPODWHUSKDVHVRI
WZR8.EDVHG4/5VWXGLHVRQWUDQVLWLRQWRILUVWWLPHPRWKHUKRRGDQGILUVWWLPHIDWKHUKRRG
WKHSUDFWLFDOVWHSVRIPDLQWDLQLQJFRQWDFWUHFRQQHFWLQJZLWKSDUWLFLSDQWVDQGJRLQJEDFNDUH
GRFXPHQWHG+RZGRHVWKHSDVVDJHRIWLPHDQGFKDQJHVLQSDUWLFLSDQW¶VOLYHVDOWHUUHVHDUFK
UHODWLRQVKLSVLQWHUSUHWDWLRQVRIGDWDDQGUHVHDUFKHUUHVSRQVLELOLWLHV"


.H\:RUGV4/5JRLQJEDFNWLPHQDUUDWLYHPRWKHUKRRGIDWKHUKRRG
 


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,1752'8&7,21
7KHJURZLQJLQWHUHVWLQDQGXVHRITXDOLWDWLYHORQJLWXGLQDOUHVHDUFK4/5HPHUJHVLQ
UHVSRQVHWRPRUHFRPSOH[VRFLDOZRUOGVDQGFRQFHSWXDOLVDWLRQVRIWLPH+HQZRRG	6KLUDQL
D1HDOH	)ORZHUGHZ0LOOHU0F/HRGDQG7KRPVRQ
7KRPVRQHWDO7KLVJURZWKUHIOHFWVDQXQGHUWDNLQJE\UHVHDUFKHUVWRXQGHUVWDQGDQG
PDNHVHQVHRIH[SHULHQFHVDVWKH\XQIROGRYHUWLPHOHDGLQJWRUHVHDUFKILQGLQJVZKLFKDUH
VHQVLWLYHO\DWWXQHGWRWKHGHWDLORILQGLYLGXDOH[SHULHQFHDQGVRDUHOLNHO\WREHUHOHYDQWWR
SROLF\PDNHUVVWDNHKROGHUVDQGRWKHUV7KRPVRQHWDO&RUGHQ	0LOODU1HDOH
6KLUDQL	+HQZRRG,QWHUYLHZEDVHGTXDOLWDWLYHORQJLWXGLQDOUHVHDUFK
LQFUHDVLQJO\XQGHUWDNHQIURPGLIIHUHQWGLVFLSOLQDU\SHUVSHFWLYHVHQDEOHVDFFRXQWVWREH
FROOHFWHGDVELRJUDSKLFDOO\WUDQVIRUPDWLYHH[SHULHQFHVDUHOLYHGWKURXJKDQGRUUHIOHFWHG
XSRQDQGQDUUDWHG2WKHU4/5PHWKRGVLQFOXGHDUFKLYDOGRFXPHQWUHVHDUFKFDVHVWXGLHV
UHYLVLWLQJVWXGLHVDQGDJURZLQJGHPDQGWRDUFKLYHDQGVKDUHTXDOLWDWLYHORQJLWXGLQDOGDWD
1HDOH7KRPVRQ6WDQOH\:KLOHTXDOLWDWLYHUHVHDUFKUHMHFWVSRVLWLYLVW
QRWLRQVRIIL[LW\DQGSUHGLFWLRQTXDOLWDWLYHORQJLWXGLQDOUHVHDUFKHPSKDVLVHVWKHWHPSRUDO
GLPHQVLRQVRIH[SHULHQFHDQGXQGHUVWDQGLQJDVZHOODVSUREOHPDWL]LQJOLQHDUFRQVWUXFWLRQVRI
WLPH%RUQDW+HQZRRG	6KLUDQLD4/5UHTXLUHVUHVHDUFKHUVWREHVHQVLWLYHWR
LQGLYLGXDOKRUL]RQVDQGFRQVWUXFWLRQVRIWLPHDQGH[SHULHQFHVOLYHGWKURXJKWLPHLQZD\V
WKDWRIWHQGRQRWRYHUODSZLWKVRFLHWDODVVXPSWLRQVDQGH[SHFWDWLRQV+RZHYHUDVSUDFWLFHV
RI4/5DUHLQFUHDVLQJO\UHILQHGDQGWKHIURQWLHUVDGYDQFHGVRGLIIHUHQWUHVHDUFK
FRQVLGHUDWLRQVDULVHZKLFKUHTXLUHIXUWKHUVFUXWLQ\7KHVHLQFOXGHWKHSUDFWLFDODVSHFWVRI
PDLQWDLQLQJVDPSOHVDQGUHYLVLWLQJSDUWLFLSDQWVRYHUORQJHUWUDMHFWRULHVDVZHOODVVLJQLILFDQW
LVVXHVDVVRFLDWHGZLWKWKHDFFXPXODWLRQRIQHZGDWD
7KHSUDFWLFDOVWHSVRIWUDFLQJLQGLYLGXDOVZKRKDYHSUHYLRXVO\SDUWLFLSDWHGLQRXUUHVHDUFK
FDQDWWLPHVIHHODQDORJRXVWRVWDONLQJDXVXDOO\XQZHOFRPHDQGGXELRXVSUDFWLFH
IDFLOLWDWHGE\DQGDVVRFLDWHGZLWKLQWHUQHWWHFKQRORJLHVDQGVRFLDOPHGLD%XWWKHVHSRZHUIXO
WRROVFDQDOVREHXVHGWRWUDFHILQGDQGFRQILUPXQVXVSHFWLQJSDUWLFLSDQWVFRQWDFWGHWDLOV
DQGWKHLUJHRJUDSKLFDOZKHUHDERXWVDQGHYHQFXUUHQWHPSOR\PHQWVWDWXVZKHQJRLQJEDFN
LQUHVHDUFK8VLQJWKHVHWUDFLQJWRROVKDVHQDEOHGPHWRILQGDQGUHHVWDEOLVKFRQWDFWZLWK
UHVHDUFKSDUWLFLSDQWVSURYLGLQJQHZGDWDFROOHFWLRQRSSRUWXQLWLHV+RZHYHUWKHSURFHVVKDV
DOVRLQYROYHGIHHOLQJVRIDPELYDOHQFHDQGVRPHWUHSLGDWLRQ±LVWKLVWKHULJKWSHUVRQZLOO
WKH\UHPHPEHUWKHHDUOLHUVWXG\ZLOOWKH\EHXQKDSS\DQJU\DWEHLQJWUDFHGDQGRUZLOOWKH\
DJUHHWREHLQWHUYLHZHGDJDLQ",QWKLVSDSHUWZR4/5VWXGLHVGHVFULEHGEHORZDUHGUDZQ


ϰ

XSRQWRLOOXVWUDWHSUDFWLFDOVWHSVDVZHOODVHWKLFDODQGSKLORVRSKLFDOFRQVLGHUDWLRQV
HQFRXQWHUHGDVWKHWZR4/5SURMHFWVZHUHH[WHQGHGDQGSDUWLFLSDQWVUHYLVLWHG
7DNLQJDORQJHUYLHZDQGUHWXUQLQJWRSDUWLFLSDQWVWRLQYLWHWKHPWRUHIOHFWEDFNDFURVV
HSLVRGHVLQWKHLUOLYHVZKLFKZHUHFDSWXUHGLQHDUOLHUSKDVHVRID4/5VWXG\UDLVHVDQXPEHU
RILVVXHVIRUWKHUHVHDUFKHU)LUVWLVSUDFWLFDOO\KRZWRORFDWHDQGUHHVWDEOLVKFRQWDFWZLWK
SDUWLFLSDQWVDQGWKHHWKLFDOFRQFHUQVDVVRFLDWHGZLWKWKLVXQGHUWDNLQJ1H[WWKH
DFFXPXODWLRQRIQHZGDWDZKLFKPD\SURYLGHDOWHUQDWLYHDQGRUFRQWUDGLFWRU\YHUVLRQVRI
DVSHFWVRIWKHHDUOLHUUHVHDUFKHJH[SHULHQFHVRIWUDQVLWLRQWRILUVWWLPHPRWKHUKRRGSURPSW
TXHVWLRQVRIZKDWFRQVWLWXWHVµWKHGDWD¶DVZHOODVLVVXHVRIDXWKHQWLFLW\DVXQGHUVWRRGLQ
UHODWLRQWRUHOLDELOLW\DQGWUXVWZRUWKLQHVVRIDFFRXQWV/LQFROQ	*XED$V1HDOHKDV
UHFHQWO\GHOLEHUDWHGµZKLFKYHUVLRQVRIHYHQWVFDUU\DXWKHQWLFLW\¶1HDOHHPSKDVLV
DGGHG$GGLWLRQDOO\WKHUHRUGHULQJRISDVWHYHQWVFROOHFWHGLQHDUOLHULQWHUYLHZVFDQRIIHU
WKHUHVHDUFKHUQRYHORSSRUWXQLWLHVWRDVNQHZTXHVWLRQVRIµROG¶GDWDLQZD\VVLPLODUWR
VHFRQGDU\GDWDDQDO\VLV%RUQDW,QWXUQIUHVKDQDO\WLFDOLQVLJKWVDQGGLYLGHQGVPD\
EHJDLQHGWKURXJKWKHDQDO\VLVRIFXPXODWLYHRYHUDORQJHUWLPHSHULRGDQGVRPRUHULFKO\
OD\HUHGDQGWH[WXUHGHSLVRGHVRIH[SHULHQFHDQGQDUUDWLRQ*RLQJEDFNLQWROLYHVDQG
H[SHULHQFHVZKLFKKDYHXQIROGHGLQXQH[SHFWHGZD\VDQGUHPLQGLQJWKHSDUWLFLSDQWRIDQ
HDUOLHUYHUVLRQRIWKHLUVHOIFDQHQULFKWKHRULVLQJRIWHPSRUDOVXEMHFWLYLW\IRUH[DPSOHLQ
UHODWLRQWRXQGHUVWDQGLQJVRIWKHVWRULHGKXPDQVHOI0LOOHU,QWKHVHFWLRQVEHORZ
WKHVHDUHDVDUHUHIOHFWHGXSRQDVWKHFXUUHQWSURFHVVRIµJRLQJEDFN¶LQ4/5VWXGLHVLV
XQGHUWDNHQRQJRLQJEXWILUVWDEULHIRYHUYLHZRIWKHVWXGLHVLVSURYLGHG

7KHVWXGLHV
7KHWZR8.EDVHGTXDOLWDWLYHORQJLWXGLQDO4/VWXGLHVZKLFKDUHGUDZQXSRQLQWKLVDUWLFOH
KDYHEURDGO\IRFXVHGRQZRPHQ¶VDQGPHQ¶VWUDQVLWLRQH[SHULHQFHVDVWKH\KDYHEHFRPH
SDUHQWVIRUWKHILUVWWLPH7KHLQLWLDOµ7UDQVLWLRQWR0RWKHUKRRG¶VWXG\IROORZHGZRPHQ
WKURXJKD\HDULQWKHLUOLIHDVWKH\EHFDPHPRWKHUVIRUWKHILUVWWLPH0LOOHU7KH
SDUWLFLSDQWVZHUHLQWHUYLHZHGRQWKUHHVHSDUDWHRFFDVLRQVEHIRUHWKHELUWKLQWKHHDUO\ZHHNV
IROORZLQJWKHELUWKDQGDWDODWHULQWHUYLHZZKHQWKHEDE\ZDVDSSUR[LPDWHO\PRQWKV
ROG6HPLVWUXFWXUHGLQWHUYLHZVFKHGXOHVZHUHGHVLJQHGIRUHDFKRIWKHWKUHHLQWHUYLHZV

Ϯ6DPSOHGHWDLOVDUHGHVFULEHGHOVHZKHUHLQGHWDLO6HHIRUH[DPSOH0LOOHU


ϱ

5HFUXLWPHQWFRPPHQFHGLQDQGGDWDFROOHFWLRQZDVFRPSOHWHGLQDQGDQDO\VHG
UHDQDO\VHGLQVXEVHTXHQW\HDUV0XFKPRUHUHFHQWO\DQGIROORZLQJD
VHUHQGLSLWRXVPHHWLQJZLWKDUHVHDUFKHUZKRKDGµJRQHEDFN¶PDQ\\HDUVDIWHUWKH
FRPSOHWLRQRIDTXHVWLRQQDLUHEDVHGVWXG\,GHFLGHGWKDWJRLQJEDFNWRWKHZRPHQLQWKH
RULJLQDOVDPSOHZRXOGEHWLPHO\±WKHLUFKLOGUHQZRXOGEHDSSUR[LPDWHO\\HDUVROG±DQG
IDVFLQDWLQJ*RLQJEDFNZRXOGHQDEOHPHWRFDSWXUHPXFKODWHUHSLVRGHVRIWKHZRPHQ¶V
PRWKHULQJH[SHULHQFHVDQGSODFHWKHVHODWHUH[SHULHQFHVDORQJVLGHWKHLURULJLQDOWUDQVFULSWV
SURGXFLQJDORQJHUYLHZRIPRWKHULQJDQGPRWKHUKRRGH[SHULHQFHV8QLYHUVLW\UHVHDUFK
HWKLFVDSSURYDOZKLFKKDGQRWEHHQDUHTXLUHPHQWZKHQWKHRULJLQDOVWXG\ZDVFDUULHGRXW
0LOOHUZDVJDLQHGIRUWKLVODWHUGDWDFROOHFWLRQSKDVHLQVHHEHORZDQGWKH
µ0RWKHUKRRGUHYLVLWHG¶VWXG\FRPPHQFHGLQ7KHUDWLRQDOHIRUXQGHUWDNLQJWKLVQHZ
SKDVHRIWKHRULJLQDOSURMHFW±IRUJRLQJEDFN±ZDVUHFRJQLWLRQRIZKDWVXFKDUHWXUQPD\EH
DEOHWRLOOXPLQDWH7KHLQWHUYLHZVZRXOGEHDEOHWRFROOHFWGDWDDWDQRWKHUWUDQVLWLRQDOVWDJHLQ
WKHZRPHQ
VOLYHVDVWKH\PRWKHUROGHUWHHQDJHFKLOGUHQZKRZLOOKDYHUHDFKHGDQDJH
\HDUVZKHUHGHFLVLRQVDERXWIXWXUHVDVVRFLDWHGZLWKWUDQVLWLRQVWRDGXOWKRRGIRUH[DPSOH
HGXFDWLRQDQGZRUNGLUHFWLRQVDQGRWKHUPRUHLPPHGLDWHFRQFHUQVFDQRFFXS\ERWK\RXQJ
OLYHVDQGPRWKHULQJLGHQWLWLHVDQGH[SHULHQFHV7KHUHVHDUFKZRXOGDOVRJDWKHUSDUWLFLSDQW¶V
UHIOHFWLRQVRQKRZWKHLUPRWKHULQJH[SHULHQFHVKDGXQIROGHGDQGWKHZD\VLQZKLFKWKHVH
FRXOGEHQDUUDWHG

7KHFRPSDQLRQ4/5µ7UDQVLWLRQWR)DWKHUKRRG¶VWXG\ZDVFRPPHQFHGVHYHUDO\HDUVDIWHU
WKHPRWKHUKRRGVWXG\ZLWKLQWHUYLHZGDWDLQLWLDOO\EHLQJFROOHFWHGEHWZHHQDQG
+RZHYHUDOWKRXJKWKLVVWXG\IROORZHGWKHVDPHUHVHDUFKGHVLJQDVWKHHDUOLHU0RWKHUKRRG
VWXG\LWZDVGHFLGHGRQFHWKHVWXG\FRPPHQFHGWRH[WHQGWKHWLPHIUDPHWRLQFOXGHDQ
DGGLWLRQDOIRXUWKLQWHUYLHZZLWKWKHIDWKHUVZKHQWKHLUFKLOGUHDFKHGWKHLUVHFRQGELUWKGD\
0LOOHU7KHVDPSOHLQWKLVVWXG\DOVRFRQVLVWHGRIPHQZKRZHUHEHFRPLQJ
IDWKHUVIRUWKHILUVWWLPH'XULQJWKHLQWHUYLHZFDUULHGRXWDW\HDUVSDUWLFLSDQWVZHUHDVNHG
LIWKH\ZRXOGPLQGEHLQJFRQWDFWHGDJDLQLIDODWHUGDWDFROOHFWLRQSKDVHVKRXOGEHDGGHGWR
WKHRULJLQDOVWXG\DQGWKHUHZDVJHQHUDODJUHHPHQWDPRQJSDUWLFLSDQWV,Q8QLYHUVLW\
UHVHDUFKHWKLFVFRPPLWWHHDSSURYDOZDVJDLQHGWRUHFRQWDFWWKHSDUWLFLSDQWVLQWKHRULJLQDO
)DWKHUKRRGVWXG\DWWKHWLPHWKHLUILUVWERUQFKLOGUHDFKHGVFKRRODJH7KHUDWLRQDOHIRU
NHHSLQJWKHVWXG\µOLYH¶ZDVERWKWRDGGWRDJUDGXDOO\JURZLQJOLWHUDWXUHRQHDUO\\HDUV

ϯ6DPSOHGHWDLOVIRUWKLVVWXG\DUHUHSRUWHGLQGHWDLOHOVHZKHUH6HH0LOOHU


ϲ

IDWKHULQJH[SHULHQFHVDQGWRUHWXUQWRDVDPSOHVHHPLQJO\FRPIRUWDEOHµVRFLDOLVHG¶ZLWKWKH
TXDOLWDWLYHRSHQHQGHGDQGLWHUDWLYHLQWHUYLHZIRUPDW0DQ\KDGUHPDUNHGRQHQMR\LQJWKH
RSSRUWXQLW\WRµWDONLQWKLVZD\¶,QWKHH[WUDFWEHORZ-RHUHIOHFWVRQKDYLQJWKLVIRUKLP
QRYHOLQWHUYLHZVSDFHLQZKLFKWRWKLQN

µQRQHRI\RXUIULHQGVDUHHYHUJRLQJWRDVN\RXDTXHVWLRQOLNHDERXWIDWKHUKRRGRUDQ\WKLQJDQG,¶YHQHYHUVRUW
RIWKRXJKWDERXWWKDWEHIRUH6RIRUPHLWPDNHVPHWKLQNUHDOO\DERXWVRUWRITXHVWLRQVWKDW\RXQHYHUUHDOO\
WKRXJKWRIDQGLW¶VEHHQUHDOO\KHOSIXOIRUPH\HDK,¶YHUHDOO\HQMR\HGWKHP¶-RH)DWKHUKRRG6WXG\

/LNH-RHPDQ\RIWKHRWKHUQHZIDWKHUVUHPDUNHGRQHQMR\LQJWKHLQWHUYLHZVDQGRSSRUWXQLW\
WRWKLQNDQGµWDONLQWKLVZD\¶

*2,1*%$&.,148$/,7$7,9(/21*,78',1$/5(6($5&+
7KHWHUPTXDOLWDWLYHORQJLWXGLQDOUHVHDUFKRIFRXUVHLQIHUVWHPSRUDOLW\DQGWKHSUDFWLFHRI
UHWXUQLQJDQGJRLQJEDFNZKHWKHUWKDWLVWRSDUWLFLSDQWVGDWDFROOHFWHGLQHDUOLHUWLPHVDQG
DUFKLYHGRURWKHUIRUPVRIUHFRUGHGSHUVRQDOKLVWRULHV%RUQDW+HQZRRG	6KLUDQL
D0DXWKQHU6WDQOH\6LPLODUO\4/5LQYROYHVUHVHDUFKUHODWLRQVKLSVZKLFK
µQHHGWREHVXVWDLQHGDQGQDYLJDWHG¶1HDOHDQGHQJDJHVSDUWLFXODULGHDVRI
µSDUWLFLSDWLRQ¶%LUFK	0LOOHUDQGRQJRLQJµLQIRUPHG¶FRQVHQW0LOOHU	%HOO
0LOOHU	%RXOWRQ:LOHVHWDOZKLFKDUHW\SLFDOO\GLIIHUHQWWRWKRVHLQRQHRII
LQWHUYLHZGHVLJQV+HQZRRG	6KLUDQLD+HQZRRG	6KLUDQLE1HDOH	
)ORZHUGHZ:KLOVWLQTXDQWLWDWLYHUHVHDUFKSUREOHPVRIVDPSOHDWWULWLRQKDYHIHDWXUHG
LQPHWKRGRORJLFDOGLVFXVVLRQLQ4/5VWXGLHVµWKHUHKDYHEHHQIHZHIIRUWVWRSURYLGH
JXLGDQFHRQKRZWRPDLQWDLQFRQWDFWZLWKDVDPSOH¶)DUUDOOHWDOIRUWKFRPLQJSDJHQR
:DUGDQG+HQGHUVRQ$VQRWHGHDUOLHUWKLVSDSHUH[SORUHVWKHSURFHVVRIUHNLQGOLQJ
UHVHDUFKSURMHFWVDQGSURORQJLQJWKHLUORQJLWXGLQDOGLPHQVLRQVLQZD\VZKLFKKDGQRWEHHQ
DQWLFLSDWHGDWWKHLULQFHSWLRQ7KLVSUHVHQWVQHZFKDOOHQJHVDQGUHVSRQVLELOLWLHVIRUWKH
UHVHDUFKHUQRWRQO\FRQFHUQLQJWKHSUDFWLFDOLWLHVRIWUDFLQJDQGUHDFFHVVLQJDVDPSOH
HVSHFLDOO\LQRQHVWXG\ZKHUHSDUWLFLSDQWVZHUHDFFHVVHGDQGUHFUXLWHGEHIRUHHPDLODQGRWKHU
VRFLDOPHGLDZHUHPDLQVWUHDPUHVHDUFKWRROVEXWZKDWLVIRXQGLIDQGZKHQFRQWDFWLVPDGH
DVOLYHVXQIROGLQXQIRUHVHHQDQGVRPHWLPHVSHUVRQDOO\XQGHVLUHGZD\V,QERWKWKHRULJLQDO
7UDQVLWLRQWR0RWKHUKRRGDQG)DWKHUKRRGVWXGLHV,KDGEHHQVWUXFNE\KRZZLOOLQJRQFH
DFFHVVHGLQGLYLGXDOVKDGEHHQWRDJUHHWRVXEVHTXHQWLQWHUYLHZVDQGLQWKH)DWKHUKRRG

$IWHUWKHILUVWLQWHUYLHZDQGDWWKHVWDUWRIHDFKVXEVHTXHQWLQWHUYLHZ,ZRXOGEHJLQE\WDONLQJDERXWZKDWWKH\WKH
SDUWLFLSDQWKDGVDLGLQWKHLUODVWLQWHUYLHZ)RUH[DPSOH³ZKHQZHODVWPHW\RXVDLG«\RXZHUHWKLQNLQJDERXW«\RXVDLG
\RXZHUHFRQFHUQHGDERXW´HWF«&OHDUO\WKLVDSSURDFKSURPSWVDSDUWLFXODUW\SHRIUHIOHFWLRQVHH0LOOHU&KDSWHU


ϳ

VWXG\WRVLJQDFRQVHQWIRUPWRWKLVHIIHFW0LOOHU	%HOO(YHQWKRXJKSDUWLFLSDQWV
KDGEHHQDFFHVVHGGXULQJWKHDQWHQDWDOSHULRGRIDILUVWSUHJQDQF\DQGFRXOGQRWNQRZKRZ
WKHLUH[SHULHQFHVZRXOGXQIROGMRXUQH\VLQWRILUVWWLPHSDUHQWKRRGZHUHHQYLVDJHGDV
UHODWLYHO\VWUDLJKWIRUZDUGµQDWXUDO¶DQGVRXQSUREOHPDWLF2IFRXUVHH[SHULHQFHVXQIROGHGLQ
DOOVRUWVRIXQIRUHVHHQDQGVRPHWLPHVXQVHWWOLQJDQGEDIIOLQJZD\V0LOOHU

7KHSUDFWLFDOSURFHVVRIPDLQWDLQLQJDVDPSOHRQFHDFFHVVHGLQ4/5LVQRZPDGHPRUH
VWUDLJKWIRUZDUGYLDLQWHUQHWDQGVRFLDOPHGLDFRQWDFWVHQGLQJSURMHFWXSGDWHVQHZVOHWWHUV
DQGVRIRUWK,QGHHGWKHDGYHQWDQGSUROLIHUDWLRQRIWKHLQWHUQHWDQGVRFLDOPHGLDKDVFKDQJHG
UHVHDUFKSUDFWLFHLQDPXOWLWXGHRIZD\VHJUHFUXLWPHQWGLIIHUHQWW\SHVRIGDWDFROOHFWLRQ
GDWDDUFKLYLQJDQGGLVVHPLQDWLRQ0DXWKQHU&RQYHU\	&R[+RRNZD\
0HKR+RZHYHULQ4/5FRPPHQFHGLQWKHVWKHLQWHUQHWEDVHGVRFLDOPHGLD
UHVHDUFKWRROVQRZWDNHQIRUJUDQWHGGLGQRWH[LVWRUSHUPHDWHUHVHDUFKLQWKHURXWLQHZD\V
QRZRIWHQHPSOR\HG,QWKHRULJLQDOSKDVHRIWKH0RWKHUKRRG6WXG\FRQWDFWIROORZLQJ
VQRZEDOOLQJDQGLQWHUHVWEHLQJH[SUHVVHGLQWKHSURMHFWZLWKSDUWLFLSDQWVZDVLQLWLDWHGDQG
PDLQWDLQHGE\WKHSRVWDOVHUYLFHSRVWFDUGVDQGODQGOLQHWHOHSKRQHVDFURVVWKHGXUDWLRQRI
WKHSURMHFW$IHZ\HDUVODWHUWKHVXEVHTXHQW)DWKHUKRRG6WXG\XVHGHPDLODQGPRELOH
SKRQHVWH[WVWRLQLWLDWHDQGPDLQWDLQFRQWDFWZLWKWKHVDPSOHVRPHWLPHVEH\RQGWKHILQDO
LQWHUYLHZLQWKHILUVWSKDVHRIWKHVWXG\HJSDUWLFLSDQWVVRPHWLPHVVHQWXSGDWHVRQWKHLU
EDE\DQGRUVXEVHTXHQWELUWKV+RZHYHUHYHQWKRXJKWKHLQWHUQHWVRFLDOPHGLDKDGQRWEHHQ
XVHGLQWKH0RWKHUKRRG6WXG\WKHVHWRROVKDYHEHHQHVVHQWLDOIRUWUDFLQJDQGUHFRQWDFWLQJ
WKHRULJLQDOVDPSOH,KDYHDOVREHHQVHQVLWLYHWRWKHIDFWWKDWUHVHDUFKHUDQGSDUWLFLSDQW
SHUVSHFWLYHVLQUHODWLRQWRWKHVLJQLILFDQFHRIDSURMHFWDUHOLNHO\WRYDU\7KLVKDGEHHQPDGH
FOHDULQWKHRULJLQDO0RWKHUKRRGVWXG\ZKHQRQUHFRQWDFWLQJDSDUWLFLSDQWVHYHUDOPRQWKV
DIWHUFRPSOHWLRQRID\HDURILQWHUYLHZVVKHKDGUHSOLHGWKDWWKHVWXG\VHHPHG³VRORQJDJR
WKDWWREHKRQHVW,¶GIRUJRWWHQDERXWLW´$FRQFHUQLQJRLQJEDFNWKHQLVZKRZLOOUHPHPEHU
WKHRULJLQDOSURMHFW"

'URSSLQJEDFNLQWRSHRSOH¶VOLYHVLQ4/5WDNHVWKHUHVHDUFKHULQWRWHUUDLQZKLFKLVIDPLOLDU
UHFRJQLVDEOHDQGDOVRXQNQRZQ7KHIDPLOLDUDQGUHFRJQLVDEOHDULVHVIURPWKHQDWXUHRI4/
VWXGLHVZKLFKRIWHQH[SORUHSDUWLFLSDQWVXEMHFWLYLWLHVDQGHSLVRGHVRIFKDQJHRU
WUDQVIRUPDWLRQLQLQWHQVLYHZD\VIRUH[DPSOHLQWKHWZRVWXGLHVUHSRUWHGKHUHWKLVZDV
WKURXJKUHJXODULQGHSWKLQWHUYLHZVSRVWDODQGHPDLOFRPPXQLFDWLRQVPRELOHSKRQHFDOOV
DQGWH[WV%XWOLYHVXQIROGLQDOOVRUWVRIXQSODQQHGZD\VDQGDVUHVHDUFKHUVZHJREDFNLQWR


ϴ

XQNQRZDEOHVLWXDWLRQV7KHSUDFWLFDOSURFHVVRIJRLQJEDFNLQWKH0RWKHUKRRGDQG
)DWKHUKRRGVWXGLHVRQFH8QLYHUVLW\UHVHDUFKHWKLFVDSSURYDOKDGEHHQJDLQHGWRH[WHQGWKH
SURMHFWVKDVLQYROYHGDUDQJHRIGLIIHUHQWVWUDWHJLHV%HFDXVHWKHHODSVHRIWLPHLQWKH
IDWKHUKRRGVWXG\EHWZHHQWKHODVWLQWHUYLHZDQGWKHQHZSURSRVHGILUVWERUQFKLOGVWDUWLQJ
VFKRROLQWHUYLHZZDVRQO\DPDWWHURI\HDUVDQGWKLVZDVWKHPRUHUHFHQWRIWKHWZR
4/5VWXGLHV,KDGHPDLOPRELOHSKRQHGHWDLOVDQGKRPHZRUNDGGUHVVHVIRUWKHPHQJHWWLQJ
EDFNLQWKLVVWXG\ZDVPRUHVWUDLJKWIRUZDUGLQWHUPVRIFRQWDFWDQGUHDFFHVV%XWWKLVGLGQRW
PHDQWKDWJRLQJEDFNZDVZLWKRXWHWKLFDOFRQVLGHUDWLRQRUGLGQRWSRVHTXHVWLRQVIRUPHDVD
UHVHDUFKHUHVSHFLDOO\LQUHODWLRQWRµFRHUFLRQ¶DQGWKHVRPHWLPHVµWKHUDSHXWLF¶QDWXUHRIWKH
LQWHUYLHZVLVVXHVUHWXUQHGWRODWHUVHH%LUFK	0LOOHU,QWKHPRWKHUKRRGVWXG\
VHYHQWHHQ\HDUVKDGHODSVHGVLQFHWKHLQWHQVLYH\HDURIWUDQVLWLRQLQWHUYLHZVDQGWKHVWXG\
LQIRUPDWLRQVKHHWZDVXVHGWRWU\WRFDSWXUHWKLVDQGWRUHDVVXUHVHHH[WUDFWEHORZ%XW,VWLOO
KDGWRILQGWKHVDPSOHEHIRUHWKLVLQIRUPDWLRQVKHHWFRXOGEHVKDUHG









$FFHVVLQJVDPSOHV±DJDLQ6RPHSUDFWLFDODQGHWKLFDOUHIOHFWLRQVDQGVWHSV
$VQRWHGHDUOLHUWKHPHWKRGRORJLFDOFRQFHUQVZLWKVDPSOHDWWULWLRQIRXQGLQTXDQWLWDWLYH
UHVHDUFKKDYHXQWLOYHU\UHFHQWO\QRWEHHQDVLPLODUFRQFHUQLQ4/5VHH)DUUDOOHWDO
IRUWKFRPLQJ7KLVLVUHODWHGLQSDUWWRPHWKRGRORJLFDOFRQFHUQVLQTXDQWLWDWLYHUHVHDUFKZLWK
VDPSOHVL]HUHSUHVHQWDWLYHQHVVDQGFRQWUROOLQJIRUELDVHVDQGLQVXFKPDWWHUVVDPSOH
DWWULWLRQQHHGVWREHDFFRXQWHGIRU(YHQWKRXJK4/5HPDQDWHVIURPGLIIHUHQW
HSLVWHPRORJLFDOFRQFHUQVZKHUHVXEMHFWLYHH[SHULHQFHVFRQWH[WDQGWLPHSUHGRPLQDWHUDWKHU
WKDQPHDVXUHPHQWDQGJHQHUDOL]DELOLW\EHLQJDEOHWRDFFRXQWIRUZKRSDUWLFLSDWHVLQRXU
UHVHDUFK±DQGZKRGHFOLQHVDQGZK\FDQEHHVVHQWLDOSHUKDSVHVSHFLDOO\VRZKHQ
UHVHDUFKLQJWUDQVIRUPDWLYHH[SHULHQFHVRYHUWLPH5HFRUGNHHSLQJRQDVSUHDGVKHHWZKLFK
FDQEHHDVLO\XSGDWHGEHFRPHVDQLPSRUWDQWUHVHDUFKWRROZKHQUHWUDFLQJDQGPDLQWDLQLQJ
,DPFRQWDFWLQJ\RXQRZWRVHHLI\RXZRXOGRQFHDJDLQEHZLOOLQJWREHLQWHUYLHZHGE\
PHQRZWKDW\RXUFKLOGERUQGXULQJWKHRULJLQDOVWXG\LVDWHHQDJHU,DSSUHFLDWHWKDW
PDQ\\HDUVKDYHSDVVHGVLQFHWKHRULJLQDOVWXG\DQGWKDW\RXUOLIHLVSUREDEO\YHU\
EXV\EXW,ZRXOGEHYHU\JUDWHIXOLI\RXFRXOGVSDUHWKHWLPHWREHLQWHUYLHZHGRQFH
DJDLQ-XVWDVLQWKHRULJLQDOVWXG\,DPYHU\NHHQWRKHDUILUVWKDQGDERXW\RXU
H[SHULHQFHVRIPRWKHULQJDQRZROGHUFKLOGDQGWKHLQWHUYLHZZRXOGEHDUUDQJHGDWD
SODFHDQGWLPHRI\RXUFKRRVLQJ
([WUDFWIURP,QIRUPDWLRQ6KHHWµ0RWKHUKRRG([SHULHQFHV7KH7HHQDJH<HDUV¶


ϵ

VDPSOHVLQ4/5ERWKWREXLOGDVWUDQVSDUHQWDSLFWXUHRIWKHVDPSOHDVSRVVLEOHDQGDOVRWR
JXDUGDJDLQVWFRHUFLRQVHHEHORZ7KHRXWFRPHRIDQ\DWWHPSWDWUHDFFHVVFRQWDFWVKRXOG
DOVREHQRWHGIRUH[DPSOHWKDWFRQWDFWKDVEHHQDFKLHYHGEXWLQWHUYLHZGHFOLQHG)DUUDOOHW
DOIRUWKFRPLQJ2IWKHSDUWLFLSDQWVLQWKHILUVWSKDVHRIWKH)DWKHUKRRGVWXG\FRQWDFWZDV
HVWDEOLVKHGZLWKRIWKHIDWKHUVDQGKDYHVRIDUEHHQLQWHUYLHZHG$WWHPSWVZHUH
PDGHWRFRQWDFWRIWKHRWKHUIDWKHUVWZRZHUHQRWFRQWDFWHGGXHWROHDYLQJWKH8.DQG
RWKHUSHUVRQDOFLUFXPVWDQFHV2IWKHSDUWLFLSDQWVZKRGLGQRWUHSO\WRYDULRXVHPDLOVWH[W
PHVVDJHVDQGSRVWHGOHWWHUUHTXHVWV,DPXQFHUWDLQLIFRQWDFWGHWDLOVZHUHFRUUHFWEXW,IHHO
XQFRPIRUWDEOHPDNLQJUHSHDWHGDWWHPSWVDWFRQWDFWDVWKLVEHJDQWRIHHOSRWHQWLDOO\
µFRHUFLYH¶2QHIDWKHUZKRZDVFRQWDFWHGDQGDERXWWREHLQWHUYLHZHGLOOXVWUDWHGZK\JRLQJ
EDFNLQ4/UHVHDUFKUHTXLUHVVHQVLWLYLW\)LQGLQJ-DPHVKDGEHHQDOHQJWK\SURFHVVKHKDG
PRYHGKRPHFKDQJHGMREVHYHUDOWLPHVDQGZDVHYHQWXDOO\ORFDWHGVWDONHGIROORZLQJ
JRRJOHVHDUFKHVRI&RPSDQ\ZHEVLWHVEDVHGRQP\NQRZOHGJHRIKLVRFFXSDWLRQDQG
ILQDOO\FRQWDFWHGYLDWKHRQOLQHVLWH/LQNHGLQ8.RQFHKLVQHZMREKDGEHHQLGHQWLILHG-XVW
DVWKHLQWHUYLHZDUUDQJHPHQWVKDGEHHQFRQILUPHGYLDVHYHUDOHPDLOH[FKDQJHV,UHFHLYHGWKH
IROORZLQJHPDLO









,UHVSRQGHGH[SUHVVLQJP\VDGQHVVDWWKLVWXUQRIHYHQWVDQGDVNLQJKLPWRFRQWDFWPHLIKH
GLGZDQWWRUHMRLQWKHVWXG\DWDODWHUGDWH7UDFLQJRWKHUVKDVQRWVXUSULVLQJO\OHGWRD
UDQJHRIUHVSRQVHVUDQJLQJIURPHQWKXVLDVWLFWRSROLWHUHIXVDORIWKRVHFRQWDFWHGRQRQO\RQH
RFFDVLRQVRIDUDVWKHHPDLOVEHORZLQGLFDWH

+L7LQD

ϱ$OOQDPHVXVHGWRUHIHUWRSDUWLFLSDQWVDUHSVHXGRQ\PV
ϲ,UHPDLQKRSHIXODIXWXUHLQWHUYLHZZLOOWDNHSODFH
+HOOR7LQD

6RUU\IRUWKHGHOD\LQJHWWLQJEDFN6LQFHZHODVWVSRNHZHKDYHGHFLGHGWRVHSDUDWH7KLVLVDELWRI
VKRFN,GRQRWWKLQNLWLVDJRRGWLPHWRGRWKLV"

*RRGOXFNZLWKWKHUHVHDUFK

7KDQNV



ϭϬ

)XQQLO\HQRXJK,ZDVWDONLQJDERXWWKHVWXG\WKHRWKHUGD\DQG,ZRXOGEHPRUHWKDQZLOOLQJWRSDUWLFLSDWHRQFH
DJDLQDORWKDVKDSSHQHGVLQFHWKHQ)DWKHUKRRGVWXG\

+HOOR7LQD
+RZORYHO\WRKHDUIURP\RX,W¶VTXLWHDFRLQFLGHQFHWKDW\RXVKRXOGJHWLQWRXFKEHFDXVH,ZDVORRNLQJIRU
VRPHWKLQJLQP\GHVNWKHRWKHUGD\DQGFDPHDFURVVWKHWDSH\RXJDYHPHDIWHULQWHUYLHZLQJPH0RWKHUKRRG
VWXG\

'HDU7LQD
,DPVRUU\EXW,DPXQDEOHWRWDNHSDUWLQWKHVXUYH\
.LQGUHJDUGV
0RWKHUKRRGVWXG\


5HDFFHVVLQJWKHZRPHQLQWKH0RWKHUKRRGVWXG\KDVEHHQFRPSOLFDWHGE\WKHHODSVHRIWLPH
FRPPHQFHGPLG¶VDQGODFNRIXSWRGDWHFRQWDFWGHWDLOV7KHLQWHUQHWDQGRWKHUIRUPV
RIVRFLDOPHGLDKDYHEHHQYLWDOLQORFDWLQJDQGFRQWDFWLQJWKHVHSDUWLFLSDQWV7KHSUDFWLFDO
VWHSVWDNHQKDYHLQFOXGHGVLPSOHQDPHVHDUFKHVWKHPRUHXQXVXDOVXUQDPHWKHEHWWHUYLD
JRRJOHVHDUFKHQJLQHVRQOLQHVHDUFKRIWKHWHOHSKRQHGLUHFWRU\ZKLFKSURYLGHV
LQIRUPDWLRQRQKRXVHKROGQDPHDGGUHVVQDPHVRIRWKHURFFXSDQWVXVHGWRFKHFN
SDUWQHUKXVEDQGQDPHVLIQRWHGLQRULJLQDOLQWHUYLHZWUDQVFULSWVDQGHOHFWRUDOUROOGHWDLOVDV
ZHOODVOHQJWKRIRFFXSDQF\2WKHUPRGHVRIWUDFLQJSDUWLFLSDQWVKDYHLQYROYHGLQWHUQHW
VHDUFKHVXVLQJDQ\GHWDLOV,KDYHDERXWWKHPIRUH[DPSOHWKDWWKH\KDYHDFKLOGDJHG±
\HDUVW\SHRIHPSOR\PHQWWKH\RUWKHLUKXVEDQGSDUWQHUPD\KDYHKDGDWWKHWLPHRIWKH
RULJLQDOLQWHUYLHZV6HDUFKLQJLQWKLVZD\WZRSDUWLFLSDQWVKDYHEHHQIRXQGWKURXJKGLIIHUHQW
6FKRRO3DUHQWV$VVRFLDWLRQLQIRUPDWLRQSDJHVRQWKHLQWHUQHWLQZKLFKWKHLUQDPHVDQGHPDLO
DGGUHVVHVZHUHIRXQGDIXUWKHUWZRWKURXJKRQOLQHQHZVSDSHUDUWLFOHVLQZKLFKWKH\RUWKHLU
DVLWWXUQHGRXWH[KXVEDQGKDGIHDWXUHGDQGDQRWKHUWKURXJKDQRQOLQHDGYLVRU\VHUYLFH
DGYHUWLVHGRQWKHLQWHUQHWWUDFHGWKURXJKHDUOLHUHPSOR\PHQWGHWDLOVDQGWKHSDUWLFLSDQW¶V

,ZDVLQWHUHVWHGWKDWDOWKRXJKWKHLQYLWDWLRQHPDLOKDGWDONHGDERXWDQLQWHUYLHZWKLVSDUWLFLSDQWXVHGWKHZRUGµVXUYH\¶LQ
KHUUHVSRQVHVXJJHVWLQJVKHPD\QRWKDYHUHFDOOHGWKHGHWDLOVRIWKHHDUOLHUSKDVHDQGIRUPDWRIWKHVWXG\,ZDVDOVRDZDUH
IURPDQRWKHUSDUWLFLSDQWLQWKLVVWXG\WKDWWKLVSDUWLFLSDQWKDGGLYRUFHGDQGUHPDUULHGVLQFHWKHRULJLQDOVWXG\ZKLFKDOVR
PD\KDYHEHHQDUHDVRQIRUKHUUHOXFWDQFHWREHLQWHUYLHZHGDJDLQ±DOWKRXJKWKLVZDVQRWWKHFDVHIRURWKHUVZKRVHOLYHV
KDGFKDQJHGLQVLPLODUZD\V
:KDWKDVEHFRPHFOHDULQJRLQJEDFNLQERWKVWXGLHVLVWKHQXPEHURISDUWLFLSDQWVZKRDUHQRORQJHUPDUULHGRULQWKH
SDUWQHUVKLSWKH\ZHUHGXULQJWKHILUVWSKDVHRILQWHUYLHZV


ϭϭ

XQXVXDOVXUQDPH)ROORZLQJXSRQHRIWKHQHZVSDSHUOHDGV,ZDVDEOHWRFRQILUPWKDWD
SDUWLFLSDQWKDGFRQWLQXHGWROLYHLQWKHVDPHJHRJUDSKLFDODUHDDQGIRXQGDVXUQDPHDQG
LQLWLDOPDWFKLQD%7WHOHSKRQHGLUHFWRU\$V,PDGHWKHSKRQHFDOOLWJUDGXDOO\GDZQHGRQ
PHWKDWWKHSHUVRQRQWKHRWKHUHQGRIWKHOLQHZDVSRVVLEO\WKH\HDUVROGVRQLHWKHEDE\
ERUQLQWKHRULJLQDOSKDVHRIWKH4/5SURMHFWRIWKHSDUWLFLSDQW7KLVZDVFRQILUPHGZKHQ
WKHSDUWLFLSDQWUHWXUQHGP\FDOODQGDJUHHGWREHLQWHUYLHZHGDJDLQ8VLQJVQRZEDOOLQJ
WHFKQLTXHVLQWKHRULJLQDOVWXG\DOVRHQDEOHGPHWRUHWXUQWRDQRWKHUSDUWLFLSDQWDVWZR
SDUWLFLSDQWVZHUHVWLOOLQWRXFK6LPLODUO\DµJDWHNHHSHU¶XVHGLQWKHRULJLQDOSKDVHRIWKH
0RWKHUKRRGVWXG\DQGZKRVHGHWDLOV,NQHZWREHXQFKDQJHGKDVEHHQUHFHQWO\FRQWDFWHG
DQGDJUHHGWRVHQGP\FRQWDFWGHWDLOVYLDKHU)DFHERRNSDJHWRKHUVLVWHUDQGDQRZSRVVLEO\
HVWUDQJHG"VLVWHULQODZERWKRULJLQDOSDUWLFLSDQWVLQWKHVWXG\,WLVQRWXQXVXDOWRKDYH
VRPHSHUVRQDODVVRFLDWLRQZLWKWKHJDWHNHHSHUVZHXVHLQRXUUHVHDUFKZKLFKKDGEHHQWKH
FDVHKHUHEXW,VWLOOIHOWVRPHXQHDVHLQXVLQJWKHJDWHNHHSHULQWKLVZD\DIWHUVRPDQ\\HDUV
0LOOHU	%HOO

7KHVHIRUPVRISDUWLFLSDQWWUDFLQJKDYHEHHQH[WUHPHO\WLPHFRQVXPLQJDQGKDYHDOVR
FRQILUPHGKRZPXFKSHUVRQDOLQIRUPDWLRQLVKHOGRQHDFKRIXVLQHOHFWURQLFGDWDEDVHVDW
WLPHV,KDYHIHOWOLNHDVWDONHU*RLQJEDFNKDVLQYROYHGHWKLFDOO\GRXEOHHGJHGDQG
DPELYDOHQWIHHOLQJVDVFRHUFLYHSUDFWLFHVDQGQRWLRQVRIFRQVHQWDUHFDUHIXOO\DQGVHQVLWLYHO\
QHJRWLDWHGDQGPDQDJHG,QWKH0RWKHUKRRGVWXG\JRLQJEDFNLVDZRUNLQSURJUHVV2IWKH
RULJLQDOSDUWLFLSDQWVKDYHVRIDUUHVSRQGHGWRP\FRQWDFWDWWHPSWVZLWKRIWKHVH
SDUWLFLSDQWVEHLQJLQWHUYLHZHGDQGRQHSDUWLFLSDQWGHFOLQLQJWRSDUWLFLSDWHVHHHPDLODERYH
7UDFLQJFRQWDFWGHWDLOVIRUWKHUHPDLQLQJSDUWLFLSDQWVFRQWLQXHVDQGLVRQO\SRVVLEOHEHFDXVH
WKHRULJLQDOLQIRUPDWLRQ,KHOGRQSDUWLFLSDQWVZDVVDIHO\VWRUHGUDWKHUWKDQGHVWUR\HGDV
QRZUHTXLUHGE\VRPHHWKLFVFRPPLWWHHV


*RLQJEDFNVRPHSKLORVRSKLFDOFRQFHUQVDQGODWHUµQHZ¶GDWD

ϵ*DWHNHHSHUVZHUHXVHGLQWKHRULJLQDOSKDVHRIWKH0RWKHUKRRGVWXG\WRDSSURDFKZRPHQWKH\NQHZZKRPHWWKHVWXG\
FULWHULDDQGDVNWKHPLIWKH\ZRXOGEHLQWHUHVWHGLQSDUWLFLSDWLQJLQWKHVWXG\,IWKH\H[SUHVVHGDQLQWHUHVWWKH\ZHUHJLYHQ
P\FRQWDFWGHWDLOVDQGDVNHGWRFRQWDFWPH



ϭϮ

3KLORVRSKLFDOFRQFHUQVFDQDOVRDULVHDVZHDWWHPSWWRJREDFNWRSDUWLFLSDQWVLQ4/5
7KHVHFRQFHUQVKLQJHRQEURDGHUTXHVWLRQVRIFRQFHSWXDOLVDWLRQVRIWLPHDQGKRZWKHHODSVH
RIWLPHFKDQJHVHDUOLHULQWHUSUHWDWLRQV±ERWKE\SDUWLFLSDQWVDQGE\WKHUHVHDUFKHURI
QDUUDWLYHVDQGGDWD%RUQDW+HQZRRG	6KLUDQL7KHVHTXHVWLRQVOHDGXVWR
FRQVLGHUQRWRQO\ZKDWFRQVWLWXWHVµWKHGDWD¶EXWDOVRKRZQHZUHIOHFWLRQVDQG
LQWHUSUHWDWLRQVE\SDUWLFLSDQWVIDFLOLWDWHGE\WKHSDVVDJHRIWLPHDGGWRHGLWDQGDOWHUWKH
HDUOLHUYHUVLRQVRISHUVRQDOH[SHULHQFH:KDWWRRRIHDUOLHUGDWDDQDO\VLVDQGWKHRULVDWLRQV",Q
SUDFWLFHWKHHODSVHRIWLPHLQ4/5SURYLGHVQHZRSSRUWXQLWLHVIRUVHFRQGDU\DQDO\VLVRI
HDUOLHULQWHUYLHZGDWDDORQJVLGHSULPDU\DQDO\VLVRIWKHQHZO\FROOHFWHGGDWD7KHVH
VLPXOWDQHRXVXQGHUWDNLQJVPHUJHEOXULQJZKDWDUHXVXDOO\UHJDUGHGDVGLVWLQFWGDWDDQDO\VLV
SKDVHVLQRWKHUUHVHDUFKDSSURDFKHV%XWLQWKHFDVHVGHVFULEHGKHUHWKLVSURYLGHVDQDQDO\WLF
GLYLGHQGVKDUSHQLQJWKHDQDO\WLFOHQVDVDSULPDU\IRFXVLQWKHRULJLQDOGDWDDQDO\VLVRQKRZ
VHOYHVDUHXQGHUVWRRGDQGQDUUDWHGWKURXJKSHULRGVRIVLJQLILFDQWDQGJHQGHUHGWUDQVLWLRQ
FDQEHUHYLVLWHGH[WHQGHGDQGUHWKHRULVHG7KHDFFXPXODWLRQDQGZHDYLQJWRJHWKHURI
HSLVRGHVRIH[SHULHQFHJDLQHGWKURXJK4/5KHOSVWRLOOXPLQDWHLQWKHVHSDUWLFXODUUHVHDUFK
SURMHFWVWKHµWHQXRXVQHVV¶RIVHOYHVDQGVHOIKRRGWKHZD\VLQZKLFKSRZHUIXOGLVFRXUVHV
VKDSHZKDWLVIHOWWREHSHUPLVVLEOHWRVD\ZKHQDQGZKDWUHPDLQVXQVSRNHQVXFKWKDW
HDUOLHUWKHRULVDWLRQVFDQEHFRQILUPHGUHHYDOXDWHGDQGUHILQHG
7KHZRYHQWRJHWKHUDFFRXQWVRIHYHU\GD\H[SHULHQFHVQDUUDWHGLQVRPHWLPHVFRQWUDGLFWRU\
DQGHGLWHGZD\VIURPGLIIHUHQWYDQWDJHSRLQWVWKURXJKSDUHQWKRRGMRXUQH\VLOOXPLQDWH
VXEMHFWLYLW\DVPRYLQJDQGUHIOH[LYH$FURVVWKHDFFXPXODWHGLQWHUYLHZVXQIROGLQJ
LQGLYLGXDOVWRULHVUHYHDOWHQXRXVVHOYHVLQZKLFKµFRUH¶DQGUHFRJQLVDEOHDVSHFWVRI
VXEMHFWLYLW\DUHHGLWHGDQGUHQDUUDWHGRYHUWLPH7KRPVRQ,QWKHVHVWXGLHVWKHXVHRI
DQLQWHUYLHZVFKHGXOHZLWKEURDGRSHQHQGHGTXHVWLRQVµ,ZRQGHULI\RXFDQGHVFULEHWRPH
KRZ\RXIHOWZKHQ«¶DFURVVWKHLQWHUYLHZVLQYLWHVUHIOHFWLRQLQSDUWLFXODUDUHDVZKLFKDUH
UHWXUQHGWRLQVXEVHTXHQWLQWHUYLHZV7KHHODSVHRIWLPHEHWZHHQLQWHUYLHZVHVSHFLDOO\LQWKH
0RWKHUKRRGVWXG\KDVDWHOHVFRSLFHIIHFWDVGLVWDQWLQWHUPVRIWLPHHYHQWVDUHVXGGHQO\
EURXJKWFORVHU7LPHWKHQµLVFHQWUDOWRWKHWDVNRIFUHDWLQJDPRYLQJSLFWXUHRIWKHOLIHFRXUVH¶

,WLVLQWHUHVWLQJWRDVNZKDWFRQVWLWXWHVµWKHGDWD¶LQWKLVWHFKQRORJLFDOO\ULFKDJHZKHQHYHQLQUHVHDUFKZKLFKGRHVQRW
KDYHDORQJLWXGLQDOFRPSRQHQWYDULRXVFRQWDFWVE\HPDLODQGPRELOHSKRQHPD\KDYHEHHQPDGHLQDGYDQFHRIDQG
IROORZLQJDQLQWHUYLHZ:KDWH[DFWO\LVµWKHGDWD¶LQWKHVHFLUFXPVWDQFHVWKHUHFRUGHGLQWHUYLHZDORQH"$QGKRZZLOOWKH
RWKHULQWHUDFWLRQVDURXQGWKHLQWHUYLHZKDYHLQIOXHQFHGKRZLWLVFRQGXFWHGDQGVXEVHTXHQWO\DQDO\VHG"

6HH0LOOHU&KDSWHUµ$6WRULHG+XPDQ/LIH$1DUUDWLYH$SSURDFK¶DQG&KDSWHUµ&RQFOXVLRQVDQG5HIOHFWLRQV
0DNLQJ6HQVHRI0RWKHUKRRG¶



ϭϯ

1HDOHDQGWKHORQJHUDQGPRYLQJYLHZWDNHQKHUHKHOSVWRLOOXPLQDWHLQLPSRUWDQW
ZD\VWZLVWVWXUQVDQGPHVVLQHVVDVLQGLYLGXDOVµQHJRWLDWH¶ZKDWDWWKHRXWVHWDUHHQYLVDJHGDV
XQSUREOHPDWLFOLIHFRXUVHSDUHQWLQJWUDMHFWRULHV
7KHRULJLQDO4/57UDQVLWLRQWR0RWKHUKRRGDQG)DWKHUKRRGVWXGLHVFROOHFWHGGDWDRQ
DQWLFLSDWLRQVLQWHQWLRQVDQGH[SHULHQFHVRIILUVWWLPHPRWKHUKRRGDQGIDWKHUKRRG1DUUDWLYHV
ZHUHIXWXUHRULHQWDWHGZLWKORQJHUYLHZVRIIDPLO\OLYHVPRVWO\DQWLFLSDWHGLQRSWLPLVWLF
ZD\V+RZHYHULQJRLQJEDFNLQWHUYLHZGDWDLQFUHDVLQJO\GRFXPHQWVSRVWVHSDUDWLRQSRVW
GLYRUFHDQGVLQJOHSDUHQWLQJH[SHULHQFHVDQGWKHGDLO\VWUXJJOHVDQGVXFFHVVHVRIPDQDJLQJ
UHVSRQVLELOLWLHVDURXQGSDLGZRUNFDULQJDQGLQWLPDWHUHODWLRQVKLSV,QWHUHVWLQJO\DPRQJWKH
ILUVWSDUWLFLSDQWVWRUHVSRQGWRWKHQHZLQWHUYLHZLQYLWDWLRQVLQERWKVWXGLHVZHUHSDUWLFLSDQWV
ZKRVHOLYHVKDGFKDQJHGVLJQLILFDQWO\DQGLQZKLFKWKH\SRVLWLRQHGWKHPVHOYHVDVKDYLQJ
EHHQFDWDO\VWVIRUFKDQJH7KLVDJDLQFRQILUPVWKHLPSRUWDQFHRIGRFXPHQWLQJUHFUXLWPHQW
VWUDWHJLHVDQGRXWFRPHVLQORQJLWXGLQDOUHVHDUFKDQGZKRPDNHXSRXUVDPSOHV,QWKH
)DWKHUKRRGVWXG\DSDUWLFLSDQWZKRKDGOHIWKLVZLIHDQGWZRFKLOGUHQPRQWKVHDUOLHU
UHIOHFWVXSRQWKLVLQWKHODWHULQWHUYLHZZKHQKLVILUVWERUQFKLOGUHDFKHGVFKRRODJHLQWKH
IROORZLQJH[WUDFW
µ$V,VD\WKHUHZHUHORWVRIWKLQJVWKDW>ZLIH@DQG,KDYHVSRNHQDERXWEXWFHUWDLQO\,WKLQNSUREDEO\WKHVWUDLQRI
SDUHQWLQJVRUWRIFRQWULEXWHVWRWKDWEHFDXVHDQGZHMXVWJRWLQWRDUXWDQGOLNH,VD\ZHVWRSSHGGRLQJWKLQJVDVD
FRXSOH:KHQWKHUHZDVWKHRSSRUWXQLW\,JXHVVWRGRWKLQJV>ZLIH@MXVWZDVQ¶WUHDOO\NHHQVRLWZDVDOPRVW
OLNH,VD\OLNHDRQHSDUHQWIDPLO\LWIHOWOLNHWRPHMXVWOLYLQJXQGHUWKHVDPHURRI¶)DWKHUKRRG6WXG\

6LPLODUO\LQWKHPRWKHUKRRGVWXG\VLJQLILFDQWFKDQJHZDVDIHDWXUHRIDQRWKHULQWHUYLHZ
ZKHUHDPDUULDJHKDGHQGHGDQGQHZUHODWLRQVKLSUHFHQWO\EHJXQ
µ:HGLGWKH5HODWHWKLQJLQZKHQKH>H[KXVEDQG@ZDVPDGHUHGXQGDQWDQGZHZHUHJRLQJWKURXJKDUHDOO\
EDGWLPHWKHQEHFDXVH,ZDVZRUNLQJDQG,¶GFRPHKRPHDQGWKHZDVKLQJXSKDGQ¶WEHHQGRQHWKHZDVKLQJ
KDGQ¶WEHHQKXQJRXWQRWKLQJKDGEHHQGRQHDQGLWMXVW,MXVWIHOWDQJU\««WKHUHZDVDORWRIDQJHUWKHQ6R
ZHGLGWKHZKROH5HODWHWKLQJ:HVHSDUDWHGIRUWKUHHPRQWKVKHOLYHGZLWK>IULHQGV@DQGWKH\ZHUHYHU\JRRG
WRKLP7KHQZHGLG5HODWHDQGJRWEDFNWRJHWKHUDJDLQDQGWKLQJVZHUHJUHDWIRUDZKLOH%XW\RXNQRZLWDOO
VRUWRIXQUDYHOOHGDJDLQ¶0RWKHUKRRG6WXG\

$VZHOODVVKDULQJPXFKORQJHUYLHZLQVLJKWVLQWRKRZUHODWLRQVKLSVDQGIDPLO\OLYHVDUH
H[SHULHQFHGDQGPDQDJHGWKHVHODWHULQWHUYLHZVIHOWDVWKRXJKWKH\SURYLGHGDQRSSRUWXQLW\
QRWRQO\IRUUHIOHFWLRQEXWDOVRIRUVHWWLQJWKHµUHFRUGVWUDLJKW¶DQGKDYLQJSHUVRQDODFWLRQV
DQGQHZXQGHUVWDQGLQJVRIVHOIKRRGµZLWQHVVHG¶E\PHWKHUHVHDUFKHU0RUHVRWKDQLQWKH
HDUOLHULQWHUYLHZVWKHVHODWHULQWHUYLHZVKDYHIHOWDWWLPHVWKHUDSHXWLFDVSDVWHYHQWVDUHPDGH
VHQVHRIDQGUHRUGHUHGVRPHWLPHVXQZLWWLQJO\E\WKHSDUWLFLSDQWV%LUFK	0LOOHU


ϭϰ

7KRPVRQ7LPHUHSHWLWLRQDQGIDPLOLDULW\LQ4/5FDQKHLJKWHQIHHOLQJVRIµUDSSRUW¶
DQGµWUXVW¶LQWKHUHVHDUFKHUDVDVDIHFRQILGDQWHDVZHOODVµLQWUDSHUVRQDOG\QDPLFV¶WR
RSHUDWHDVUHODWLRQVKLSVEHWZHHQUHVHDUFKHUDQGUHVHDUFKHGDOVRHYROYHDQGFKDQJH
7KRPVRQ'XQFRPEH	-HVVRS/DX&OD\WRQ
6RZKLOHWKHSUDFWLFDOVWHSVRIUHHVWDEOLVKLQJFRQWDFWUHFRQQHFWLQJZLWKSDUWLFLSDQWVDQG
JRLQJEDFNFDQEHGRFXPHQWHG)DUUDOOHWDOIRUWKFRPLQJWKHHIIHFWVRIWKLVRQRXU
SDUWLFLSDQWVPD\EHOHVVFOHDU$FKDUDFWHULVWLFRIWKHGDWDFROOHFWHGLQTXDOLWDWLYHORQJLWXGLQDO
UHVHDUFKLVLWVULFKQHVVUHVXOWLQJIURPWKHWHOOLQJRIVXEMHFWLYHH[SHULHQFHVDURXQGSHUVRQDO
HYHQWVDQGFKDQJH,QWKH0RWKHUKRRGVWXG\JRLQJEDFNHVSHFLDOO\DIWHUWKHLQWHUYDORIPDQ\
\HDUVDQGZKHQWKHIRFXVRIWKHRULJLQDOVWXG\KDVDOVRUHDFKHGDVRFLDOO\UHFRJQLVDEOH
PLOHVWRQHDQWKELUWKGD\KDVEHJXQWRSURYLGHULFKO\GHWDLOHGGDWD7KLVUHVXOWVIURPWKH
VDPHUHVHDUFKHUFRQGXFWLQJDOOWKHLQWHUYLHZVZKLFKLVQRWDOZD\VSRVVLEOHDQGDVHQVHRI
IDPLOLDULW\UDSSRUWDQGµWUXVW¶IRUERWKSDUWLHVHPDQDWLQJIURPWKLV7KHJRLQJEDFN
LQWHUYLHZVEHJLQZLWKDUHPLQGHURIWKHODVWLQWHUYLHZZKLFKPD\KDYHEHHQ\HDUVHDUOLHU
XVLQJWKHSDUWLFLSDQWVZRUGVWDNHQIURPWKHHDUOLHUUHFRUGHGLQWHUYLHZV([WHQGLQJWKHOHQV
DQGLQYLWLQJWKHZRPHQWRORRNEDFNRYHUWKHLUPRWKHULQJMRXUQH\VKDVSURGXFHGQHZ
LQVLJKWVLQWRWKHRULJLQDOVXEMHFWIRUH[DPSOHH[SHULHQFHVDVVXEVHTXHQWFKLOGUHQKDYHEHHQ
ERUQµDQG,UHPHPEHUZKHQ,ZDVJRLQJWKURXJKUHDOO\EDGSRVWQDWDOGHSUHVVLRQIROORZLQJ
WKHELUWKRI>VHFRQGEDE\@DQGULQJLQJWKH6DPDULWDQV¶DVZHOODVFDVWLQJOLJKWRQ
GHYHORSPHQWVFKDQJHDQGFRQWLQXLWLHVLQDVSHFWVRIIDPLO\DQGZRUNOLYHVDQGLQWLPDWH
UHODWLRQVKLSV

,ZDVDOVRDZDUHWKDWLQWKH0RWKHUKRRGVWXG\FDSWXULQJWKHZRPHQ¶VUHIOHFWLRQVEDFNDFURVV
WKH\HDUVLQDVLQJOHLQWHUYLHZZRXOGEHDFKDOOHQJH,FRQWHPSODWHGUHSHDWLQWHUYLHZVDQG
PDGHSURYLVLRQIRUWKLVLQP\HWKLFVDSSOLFDWLRQ,QWKHHQGDQGWRGDWH,KDYHRQO\
FRQGXFWHGVLQJOHLQWHUYLHZVSDUWO\EHFDXVHWKHVHKDYHEHHQOHQJWK\DQGSDUWLFLSDQWVKDYH
EHHQNLQGHQRXJKWRJLYHWKHLUWLPHLQWKLVZD\+RZHYHUWKHLQWHUYLHZVZLOOOLNHO\KDYH
SURPSWHGUHIOHFWLRQDQGVR,KDYHDOVRXVHGDSRVWLQWHUYLHZµGLDU\¶ZKLFK,KDYHHPDLOHGWR
SDUWLFLSDQWVLQYLWLQJWKHPWRZULWHDERXWDQ\SRVWLQWHUYLHZWKRXJKWVWKH\PLJKWZDQWWRDGG
5HVSRQVHVKDYHEHHQYDULHGEXWWKHH[WUDFWEHORZGHPRQVWUDWHVWKHSRZHUIXODQGULFKORQJHU
YLHZUHIOHFWLRQVRQH[SHULHQFHVZKLFKFDQEHFROOHFWHGLQH[WHQGHG4/5




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







,QWHUHVWLQJO\*LOOLDQ¶VKXVEDQGKDGOHIWWKHIDPLO\KRPHD\HDUEHIRUHWKHLQWHUYLHZDQGLQ
WKLVSRVWLQWHUYLHZGLDU\H[WUDFWDQGLQFRQWUDVWWRWKHWUDQVFULSWVIURP*LOOLDQ¶VHDUOLHU
LQWHUYLHZVLQWKHILUVWSKDVHRIWKH0RWKHUKRRGVWXG\KHLVQRZHUDVHGIURP*LOOLDQ¶VDFFRXQW
RIKHUPRWKHULQJDQGPRWKHUKRRG

&21&/86,21
$V1HDOHKDVUHFHQWO\QRWHGµDGGLQJWLPHLQWRWKHPL[RIDTXDOLWDWLYHVWXG\KHLJKWHQVWKH
QHHGIRUHWKLFDOOLWHUDF\¶DQGWKLVLVFHUWDLQO\WKHFDVHLIDGHFLVLRQLVWDNHQWRH[WHQGWKH
WLPHIUDPHRIH[LVWLQJVWXGLHV7KHLQFUHDVLQJVZHHSRIHWKLFDOUHJXODWLRQDOVRPHDQV
WKDWµJRLQJEDFN¶RUH[WHQGLQJD4/VWXG\LQRULJLQDOO\XQSODQQHGZD\VPD\QRWEHSRVVLEOH
GXHWRPRUHUHFHQWHWKLFVUHTXLUHPHQWVDERXWGDWDVWRUDJHµGDWDJHQHUDWHGLQWKHFRXUVHRI
WKHUHVHDUFK«PXVWEHNHSWVHFXUHO\LQSDSHURUHOHFWURQLFIRUPIRUDSHULRGRIWHQ\HDUV
DIWHUWKHFRPSOHWLRQRIDUHVHDUFKSURMHFW¶2WKHUSURFHGXUHVDLPHGDWSURWHFWLQJ
FRQILGHQWLDOLW\LQFOXGHµGLVSRVLQJRILQIRUPDWLRQWKDWFDQUHYHDOWKHLGHQWLW\RISDUWLFLSDQWV
RUSODFHVFDUHIXOO\HJEXUQLQJRUVKUHGGLQJUDWKHUWKDQGLVSRVDOLQZDVWHEDVNHWV¶EH
XQGHUWDNHQ7KHVHUHTXLUHPHQWVKDGWKH\H[LVWHGZKHQWKHRULJLQDO0RWKHUKRRGVWXG\ZDV
XQGHUWDNHQZRXOGKDYHSUHYHQWHGWKHWUDFLQJRISDUWLFLSDQWVDQGPHDQWWKDWWKHRULJLQDO
WUDQVFULSWVPD\KDYHEHHQGHVWUR\HG%XWUHVHDUFKHUVGRKDYHHWKLFDOUHVSRQVLELOLWLHV
ZKHQHYHUWKH\XQGHUWDNHDQ\DVSHFWRIUHVHDUFKWKHVHFDQEHKHLJKWHQHGLQTXDOLWDWLYH
ORQJLWXGLQDOUHVHDUFKDVUHVHDUFKUHODWLRQVKLSVµWUXVW¶DQGDVVRFLDWHGH[SHFWDWLRQVDUH
HVWDEOLVKHGRYHUDORQJHUSHULRG:HKDYHUHVSRQVLELOLWLHVWRWUHDGJHQWO\DQGHWKLFDOO\LQRXU
DWWHPSWVWRUHWXUQWRSDUWLFLSDQWV7KLVUHTXLUHVWKDWZHWDNHFDUHLQWKHZD\VZHWUDFHDQG
,WKLQNZKHQZHZHUHGLVFXVVLQJPRWKHUKRRGRQ:HGQHVGD\««,¶PQRWVXUH,VDLGPXFK
DERXWWKHSRVLWLYHVLGHV,GLGQ¶WHYHUSODQWRKDYHFKLOGUHQDQGLWWRRNPHDJHVWRIHHO
FRPIRUWDEOHHQRXJKLQP\PDUULDJHWRZDQWWRKDYHDIDPLO\EXWLWWXUQHGRXWWREHWKHEHVW
GHFLVLRQ,HYHUPDGH,ORYHGEHLQJSUHJQDQWJLYLQJELUWK,HPEUDFHGWKHZKROHHDUWKPRWKHUDW
KRPHOLIHZKHQ,FRXOGKDYHKDGDFDUHHUDQGHYHQQRZ,KDYHWHHQDJHUV,ORYHEHLQJZLWKWKHP
DQGVWLOOYDOXHPRWKHULQJRYHUP\ZRUN,FROOHFWWKHPIURPVFKRROLIWKH\DUHLOODQGWDNHWLPH
RIIWRORRNDIWHUWKHPOHWWKHPKDYHSDUWLHVLQP\KRXVHDQGORRNDIWHUWKHPDQGWKHLUIULHQGV
ZKHQWKH\KDYHWRRPXFKWRGULQN,DOZD\VSODQP\ZHHNWRPDNHVXUHZHKDYHVRPHWLPH
WRJHWKHU,WKLQNZKDW,DPWU\LQJWRVD\LVWKDWDOOWKDWWLPHDQGORYHLQYHVWHGLQ\RXUFKLOGUHQLV
ZRUWKLWZKHQ\RXVHHWKHPVWURQJDQGKDSS\LQWKHLURZQOLYHVDQGWKHUHODWLRQVKLSVWKDW,KDYH
ZLWKWKHPDQGWKH\KDYHWRJHWKHUDUHPDGHIURPDYHU\HDUO\DJH
*LOOLDQ3RVWLQWHUYLHZHPDLOGLDU\'HF


ϭϲ

DWWHPSWWRPDLQWDLQDVDPSOHHVSHFLDOO\LQUHODWLRQWRDQ\FRHUFLYHSUDFWLFHVHYHQWKRXJK
DQGEHFDXVHDV4/5SURMHFWWLPHOLQHVH[WHQGDGHVLUHWRPDLQWDLQDVDPSOHPD\EHIHOW
HYHQPRUHNHHQO\DVWLPHVHQVLWLYHDFFRXQWVRILQGLYLGXDOOLYHVDFFUXH,QSDUWLFXODUJRLQJ
EDFNLQ4/5UHTXLUHVWKDWHWKLFVFRPPLWWHHVDQGUHVHDUFKHUVDUHDEOHWRVHQVLWLYHO\UHVSRQG
WRPRUHIOXLGQRWLRQVRILQIRUPHGFRQVHQWUHVHDUFKSDUWLFLSDWLRQDQGGDWDFROOHFWLRQ7KH
ORQJHUYLHZWDNHQLQ4/5GRHVQRWILWQHDWO\LQWRPRUHWUDGLWLRQDOPRGHVRIUHVHDUFKGHVLJQ
RQZKLFKHWKLFVUHJXODWLRQKDVEHHQEDVHG,QSUDFWLFDOWHUPVDQGZKHUHFRQVHQWIRUPVDUH
XVHGWKHVHFRXOGLQFOXGHIXUWKHUH[SODQDWLRQRIZKDWORQJLWXGLQDOSDUWLFLSDWLRQPD\LQYROYH
DQGDFKHFNWKDWSDUWLFLSDQWVDWOHDVWDWWKHWLPHDUHKDSS\WREHFRQWDFWHGDJDLQLQWKHIXWXUH
XVLQJDYDLODEOHLQWHUQHWVRFLDOPHGLDPHDQVDERXWFXUUHQWO\XQSODQQHGDVSHFWVRIWKH4/5
VWXG\HJIXUWKHULQWHUYLHZV+RZHYHUPRUHSKLORVRSKLFDOTXHVWLRQVDERXWZKHQDSURMHFW
HYHUHQGVDVGDWDDUFKLYLQJEHFRPHVPRUHFRPPRQSODFHDQGVRZKHQLQIRUPHGFRQVHQW
HQGVFRPSOLFDWHVWKHSLFWXUHIXUWKHU

*RLQJEDFNLQWKH0RWKHUKRRGDQG)DWKHUKRRGVWXGLHVKDVLQYROYHGDUDQJHRILQWHUQHWEDVHG
VHDUFKLQJVWUDWHJLHVYLDPDQ\LQWHUQHWVLWHVDQGVRFLDOPHGLDWRROVZKLFKKDVFRQILUPHGWKDW
ZHDUHLQGHHGDQHOHFWURQLFDOO\VXUYHLOOHGVRFLHW\/\RQ+RZHYHUXVLQJVRFLDOPHGLD
IRUH[DPSOHDVWXG\)DFHERRNSDJHDQGUHJXODUEORJVFDQEHDUHODWLYHO\VWUDLJKWIRUZDUG
FKHDSDQGODERXUHIILFLHQWZD\WRPDLQWDLQDVDPSOHIRUH[DPSOHWKURXJKUHJXODUVWXG\
XSGDWHVEXWLWZRXOGQRWEHDSSURSULDWHIRUDOOW\SHVRIVDPSOH7KHEHQHILWVRIJRLQJEDFNLQ
TXDOLWDWLYHORQJLWXGLQDOUHVHDUFKZKLFKKDGLQLWLDOO\VWXGLHGWUDQVIRUPDWLYHOLIHHYHQWV
EHFRPLQJDPRWKHUDQGEHFRPLQJDIDWKHUDQGFROOHFWLQJODWHUFRQWHPSRUDU\DQG
UHWURVSHFWLYHQDUUDWLYHVDVWKHWUDQVLWLRQPRUSKVLQWRWKHHYHU\GD\SURYLGHVDWLPHVHQVLWLYH
ZD\WRH[SORUHORQJHUWHUPH[SHULHQFHVDQGLQGLYLGXDOJURXSGLVFXUVLYHSUDFWLFHVDQGLGHQWLW\
ZRUN7KHFRPSOH[LW\RIWKHQDUUDWLYHHQWHUSULVHKDGEHFRPHFOHDUGXULQJWKHRULJLQDOGDWD
DQDO\VLVDQGWKHVHODWHUHSLVRGHVQRZLOOXPLQDWHGLVFXUVLYHSUDFWLFHVORQJLWXGLQDOO\$GGLQJ
WKHVHODWHUHSLVRGHVRIH[SHULHQFHWRHDUOLHUWUDQVFULSWVFRQWULEXWHVWRRSSRUWXQLWLHVIRU
WKHRULVLQJJHQGHUHGPRWKHULQJIDWKHULQJDQGSDUHQWLQJVXEMHFWLYLWLHVDQGFRQWHPSRUDU\
UHVSRQVLELOLWLHVDQGDUUDQJHPHQWV,QDVPDOOQXDQFHGDQGYDOXDEOHZD\WKHFROOHFWLRQRI
TXDOLWDWLYHGDWDRYHUWLPHJUDGXDOO\DFFUXHVWREHFRPHDIRUPRIGHHSO\OD\HUHGULFK4/5
µELJGDWD¶

 


ϭϳ

5()(5(1&(6
%LUFK0DQG0LOOHU7µ,QYLWLQJLQWLPDF\WKHLQWHUYLHZDVWKHUDSHXWLFRSSRUWXQLW\¶
,QWHUQDWLRQDO-RXUQDORI6RFLDO5HVHDUFK0HWKRGRORJ\SS
%LUFK0DQG0LOOHU7(QFRXUDJLQJSDUWLFLSDWLRQHWKLFVDQGUHVSRQVLELOLWLHV,Q7
0LOOHU0%LUFK00DXWKQHUDQG--HVVRS(GV(WKLFVLQ4XDOLWDWLYH5HVHDUFKQG
(GLWLRQ/RQGRQ6DJH
%RUQDW-µ&URVVLQJ%RXQGDULHVZLWK6HFRQGDU\$QDO\VLV,PSOLFDWLRQVIRU$UFKLYHG
2UDO+LVWRU\'DWD¶3DSHUSUHVHQWHGDWWKH(65&1DWLRQDO&RXQFLOIRU5HVHDUFK0HWKRGV
1HWZRUNIRU0HWKRGRORJLFDO,QQRYDWLRQ7KHRU\0HWKRGVDQG(WKLFVDFURVV
'LVFLSOLQHV6HPLQDUµ(WKLFVDQG$UFKLYHV¶6HSWHPEHU8QLYHUVLW\RI(VVH[
&RQYHU\,DQG&R['$UHYLHZRIUHVHDUFKHWKLFVLQLQWHUQHWEDVHGUHVHDUFK
3UDFWLWLRQHU5HVHDUFKLQ+LJKHU(GXFDWLRQ
&RUGHQ$DQG0LOODU-7LPHDQGFKDQJHDUHYLHZRIWKHTXDOLWDWLYHORQJLWXGLQDO
UHVHDUFKOLWHUDWXUHIRUVRFLDOSROLF\6RFLDO3ROLF\DQG6RFLHW\SS
'XQFRPEH-DQG-HVVRS-µ'RLQJUDSSRUW¶DQGWKHHWKLFVRIµIDNLQJIULHQGVKLS¶,Q
70LOOHU0%LUFK00DXWKQHUDQG--HVVRS(GV(WKLFVLQ4XDOLWDWLYH5HVHDUFKQG
(GLWLRQ/RQGRQ6DJH
)DUUDOOHWDO:KDWµ:RUNV¶:KHQ5HWUDFLQJ6DPSOH0HPEHUVLQD4/56WXG\"6RPH
7KRXJKWVRQ+RZWR0LQLPL]H$WWULWLRQ,QWHUQDWLRQDO-RXUQDORI6RFLDO5HVHDUFK
0HWKRGRORJ\IRUWKFRPLQJ
+HQZRRG.DQG6KLUDQL)D5HVHDUFKLQJWKHWHPSRUDO,Q+DUULV&RRSHU3K'
(GLWRULQ&KLHI+DQGERRNRI5HVHDUFK0HWKRGVLQ3V\FKRORJ\$3$3XEOLFDWLRQV9RO
FKDSWHU
+HQZRRG.DQG6KLUDQL)E([WHQGLQJWHPSRUDOKRUL]RQV7LPHVFDSHV0HWKRGV
*XLGHV6HULHV*XLGH1R
+RRNZD\1µ(QWHULQJWKHEORJRVSKHUH¶6RPHVWUDWHJLHVIRUXVLQJEORJVLQVRFLDO
UHVHDUFK4XDOLWDWLYH5HVHDUFKSS
/DX&OD\WRQ&µ<RX¶UHQRWDVWUDQJHUEXW\RXDUHDVWUDQJHU5HIOHFWLRQVRQWKH
SDUWLFLSDQWUHVHDUFKHUUHODWLRQVKLSLQWKH)ROORZLQJ\RXQJ)DWKHUVVWXG\¶
ZZZ7LPHVFDSHVOHHGVDFXNNQRZOHGJHEDQNHWKLFVNQRZOHGJHEDQN
/LQFROQ<6DQG*XED(*1DWXUDOLVWLF,QTXLU\1HZEXU\3DUN&$6DJH
3XEOLFDWLRQV
/\RQ'(G6XUYHLOODQFHDV6RFLDO6RUWLQJ3ULYDF\5LVNDQG'LJLWDO
'LVFULPLQDWLRQ/RQGRQ5RXWOHGJH

0DXWKQHU16$FFRXQWLQJIRUWKHHQWDQJOHGZHEVZHZHDYH(WKLFDODQGPRUDO
LVVXHVLQGLJLWDOGDWDVKDULQJ,Q70LOOHU0%LUFK00DXWKQHUDQG--HVVRS(GV(WKLFV
LQ4XDOLWDWLYH5HVHDUFKQG(GLWLRQ/RQGRQ6DJH


ϭϴ

0F/HRG-DQG7KRPVRQ55HVHDUFKLQJ6RFLDO&KDQJH4XDOLWDWLYH$SSURDFKHV
/RQGRQ6DJH

0HKR/(PDLOLQWHUYLHZLQJLQTXDOLWDWLYHUHVHDUFK$PHWKRGRORJLFDOGLVFXVVLRQ
-RXUQDORIWKH$PHULFDQ6RFLHW\IRU,QIRUPDWLRQ6FLHQFHDQG7HFKQRORJ\SS


0LOOHU70DNLQJ6HQVHRI)DWKHUKRRG*HQGHU&DULQJDQG:RUN¶&DPEULGJH
&DPEULGJH8QLYHUVLW\3UHVV
0LOOHU7µ,VWKLVZKDWPRWKHUKRRGLVDOODERXW¶":HDYLQJH[SHULHQFHVDQGGLVFRXUVH
WKURXJKWUDQVLWLRQWRILUVWWLPHPRWKHUKRRG*HQGHU	6RFLHW\SS

0LOOHU70DNLQJ6HQVHRI0RWKHUKRRG$1DUUDWLYH$SSURDFK&DPEULGJH
&DPEULGJH8QLYHUVLW\3UHVV
0LOOHU7DQG%HOO/&RQVHQWLQJWRZKDW",VVXHVRIDFFHVVJDWHNHHSLQJDQG
µLQIRUPHG¶FRQVHQW,Q70LOOHU0%LUFK00DXWKQHUDQG--HVVRS(GV(WKLFVLQ
4XDOLWDWLYH5HVHDUFKQG(GLWLRQ/RQGRQ6DJH
0LOOHU7DQG%RXOWRQ0µ&KDQJLQJFRQVWUXFWLRQVRILQIRUPHGFRQVHQWTXDOLWDWLYH
UHVHDUFKDQGFRPSOH[VRFLDOZRUOGV¶6RFLDO6FLHQFHDQG0HGLFLQHSS
1HDOH%$GGLQJ7LPHLQWRWKH0L[6WDNHKROGHU(WKLFVLQ4XDOLWDWLYH/RQJLWXGLQDO
5HVHDUFK0HWKRGRORJLFDO,QQRYDWLRQV2QOLQHSS
1HDOH%7LPHDQGWKH/LIHFRXUVH3HUVSHFWLYHVIURP4XDOLWDWLYH/RQJLWXGLQDO
5HVHDUFK,Q1:RUWKDQG,+DUGLOO,(GVIRUWKFRPLQJ5HVHDUFKLQJWKH
/LIHFRXUVH&ULWLFDOUHIOHFWLRQVIURPWKHVRFLDOVFLHQFHV%ULVWRO3ROLF\3UHVV
1HDOH%DQG)ORZHUGHZ-7LPHWH[WXUHDQGFKLOGKRRG7KHFRQWRXUVRI
ORQJLWXGLQDOTXDOLWDWLYHUHVHDUFK,QWHUQDWLRQDO-RXUQDORI6RFLDO5HVHDUFK0HWKRGRORJ\
SS
6KLUDQL)DQG+HQZRRG.7DNLQJRQHGD\DWDWLPH7HPSRUDOH[SHULHQFHVLQWKH
FRQWH[WRIXQH[SHFWHGOLIHFRXUVHWUDQVLWLRQV7LPHDQG6RFLHW\SS
6WDQOH\/:KLWHV:ULWLQJ/HWWHUVDQG'RFXPHQWVRI/LIHLQ$
4/53URMHFW,Q/L]6WDQOH\(G'RFXPHQWVRI/LIH5HYLVLWHG1DUUDWLYH	%LRJUDSKLFDO
0HWKRGVIRUDVW&HQWXU\&ULWLFDO+XPDQLVP)DUQKDP$VKJDWH3XEOLVKLQJ

          

7KRPVRQ54XDOLWDWLYH/RQJLWXGLQDO0HWKRGVDVD5RXWHLQWRWKH3V\FKRVRFLDO
7LPHVFDSHV0HWKRGV*XLGHV6HULHV*XLGH1R

7KRPVRQ58QIROGLQJOLYHV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3ROLF\3UHVV
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